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USB UNIT 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 
5 The present invention relates to a Universal Serial Bus (USB) unit for 

connecting an electrical/electronic product of a personal computer or the like and a 
peripheral device. This application is based on Japanese Patent Application No. Hei 
1 1-82524, the contents of which are incorporated herein by reference. 

1 0 DESCRIPTION OF RELATED ART INCLUDING INFORMATION DISCLOSED 
UNDER 37 CFR 1.97 AND 37 CFR 1.98 

A Universal Serial Bus (USB) is an interface standard for connecting a personal 
computer and a peripheral device, and is adopted in almost all new machines with 
Window 98® installed. According to the USB, a keyboard, a mouse, a modem, and the 

15 like can be easily connected to a computer with one interface and parts or the like can 
have low cost The peripheral devices which can be connected with the personal 
computer include a keyboard, a mouse, a scanner, a modem, or the like, having a 
relatively rapid data transfer rate, and they are connected through a tree structure to a 
personal computer using the USB unit. Furthermore, if a conversion circuit is arranged 

20 in the USB unit, peripheral units such as a high-speed printer can be connected to the 
personal computer. 

In conventional kinds of these USB units, USB port bars, and the like, various 
conversion circuits and external interfaces are integrated in a USB unit. An example is 
shown in Fig. 9. 

25 Since a USB unit 1 00 is connected to an electrical/electronic device 1 02 with a 
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USB cable 103, a USB controller 111 in the electrical/electronic device 102 is connected 
to a USB_HUB 105 in the USB unit 100. After conversion circuits 106-1, 106-2, 106- 
3, and 106-4 are connected to the USB_HUB 105 and each USB signal 1 14 is converted 
to each interface signal for a peripheral device in each conversion circuit, each interface 
5 signal is transmitted to the peripheral devices 107-1, 107-2, 107-3, and 107-4 through 
the external interface connectors 109-1, 109-2, 109-3, and 109-4 respectively. 
Basically, in one USB unit, conversion circuits and external interface connectorsfor 
various peripheral devices are arranged. 

If an external USB connector 110 is arranged in the USB unit 100, an exterior 
1 0 type USB unit 1 08 can be connected to the USB unit 1 00 using the external USB 
connector 1 1 0 and a USB cable 103. 

Moreover, to reduce inconveniences caused by a cable at the time of connecting 
peripheral equipments with each other by constituting a connection means provided on 
one peripheral equipment, a USB hub is connected with a USB connector through the 
1 5 cable and is provided with a connector for a mouse and a keyboard and the connector for 
a power supply in a projected shape and the connector for data signal transmission on an 
upper surface similarly to a floppy disk drive device. Thus, the respective connectors 
further provided on the upper surface of the USB hub and the respective connectors 
provided on the bottom surface of the peripheral equipment, it is mounted on it and the 
20 respective connectors are fitted with each other (disclosed in Japanese Unexamined 
Patent Application, First Publication, No. Hei 10-240382.) 

And further, a device is equipped with a USB hub, connected to a computer 
device equipped with a root hub, which has an up-string port UP1 that is so controlled as 
to display information, equipped with a power supply part, and connected to the root hub 
25 of the computer device, and down-string ports DPI to DP3 which receive power source 
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switching information from the computer through the up-string port and selectivity 
outputs the electric power supplied from the power supply part, to enable a user to easily 
install the peripheral equipment (disclosed in Japanese Unexamined Patent Application, 
First Publication, No. Hei 1 0- 1 1 6 1 3 9.) 
5 Furthermore, to eliminate defects due to providing a connection portion of a 

peripheral device on the backside of a CPU, a monitor base is constituted as a serial bus 
hub supporting a monitor rotationally and having plural ports for interface with a 
peripheral device such as a keyboard and a mouse. When the peripheral device is 
connected to the port, it is connected to a serial bus via serial bus output connecting 
1 0 means, and thereby the peripheral device can communicate with a CPU. Since there is 
no need for connecting the peripheral device to the backside of the CPU, cable 
connection and maintenance are facilitated, and the cable can be prevented from being 
caught (disclosed in Japanese Unexamined Patent Application, First Publication, No. 
Hei 10-154560.) 

1 5 However, conventional techniques like the above have some problems as the . 

following: 

As a first problem, since many external interface connectors and external USB 
connectors are arranged in one USB unit, the number of inner connectors or other parts 
increases, and therefore, the USB unit increases in size and weight. 

20 As a second problem, when the USB unit is portably carried, the USB unit has 

nothing but the necessary function mechanisms for a user; however, since the 
conventional USB unit is integrated with the conversion circuits, external interface 
connectors, and the like, the user must carry the USB unit with unnecessary function 
mechanisms. This means that the user must carry the USB unit having excessive 

25 weight 
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As third problem, since the USB unit has many external interface connectors 
and external USB connectors for connecting a peripheral device to the USB unit, the 
physical amount of the inner circuits and the number of connectors increase, therefore, 
MTBF (Mean Time Between Failures) deteriorates. 
5 As forth problem, since a expansion USB unit must be connected to the USB 

unit with a cable to extend the USB unit or the like, a space for the cable is required 

BRIEF SUMMARY OF THE INVENTION 
In light of the above problems, the first object of the present invention is to 
10 provide a small and lightweight USB unit by decreasing amount of hardware. 

The second object of the present invention is to provide a USB unit paving 
excellent MTBF by reducing the number of components. 

The third object of the present invention is to provide a USB unit having good 
portability by preparing USB units corresponding to external interface connectors having 
15 minimum numbers. 

The forth object of the present invention is to provide a USB unit without a 
cable for extension. 

To achieve the above objects, as a first aspect, the present invention provides a 
USB unit in which an electrical/electronic product is connected to a peripheral device by 
20 transmitting and receiving a USB signal, comprising the minimum number of external 
interface connectors selected from various external interface connectors for the 
peripheral device and an expansion connector for connecting the USB unit to another 
USB unit 

As the second aspect, the present invention provides a USB unit in which an 
25 electrical/electronic product is connected to a general peripheral device by transmitting 
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and receiving a USB signal, comprising a USB connector to transmit and receive the 
USB signal between the USB unit and the electrical/electronic product, a conversion 
circuit to convert the USB signal into an external interface signal that is transmitted to 
and received from the general peripheral device, the minimum number of external 
5 interface connectors selected from various external interface connectors for transmitting 
and receiving between the general peripheral device and the USB unit, and at least one 
expansion connector to conduct the USB signal to another USB unit. 

As the third aspect, the present invention provides a USB unit in which an 
electrical/electronic product is connected to a USB peripheral device by transmitting and 

1 0 receiving a USB signal, comprising a USB connector to transmit and receive the USB 
signal between the USB unit and the electrical/electronic product, an external interface 
connector to transmit and receive the USB signal between the USB peripheral device 
and the USB unit, at least one expansion connector to conduct the USB signal to another 
USB unit, and a USBJHUB to extend the USB and conduct the USB signal to the 

1 5 external interface connector and the expansion connector. 

As the fourth aspect, the present invention provides a USB unit in which an 
electrical/electronic product is connected to a general peripheral device and a USB 
peripheral device by transmitting and receiving a USB signal, comprising at least one 
first USB unit and at least one second USB unit, a USB connector to transmit and 

20 receive the USB signal between the electrical/electronic product and one of the USB 
units, and these USB units are respectively connected to adjacent USB units by 
connection; wherein the first USB unit comprises a conversion circuit to convert the 
USB signal into an external interface signal that is transmitted to and received from the 
general peripheral device, the minimum number of external interface connectors selected 

25 from various external interface connectors for transmitting and receiving between the 
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general peripheral device and the first USB unit, and at least one expansion connector 
for providing the connection; and the second USB unit comprises an external interface 
connector for transmitting and receiving the USB signal between tl>e USB peripheral 
device and the second USB unit, at least one expansion connector for providing the 
connection, and a USB_HUB to extend the USB and conduct the USB signal to the 
external interface connector and the expansion connector. 

Furthermore, the USB unit may comprise a selector which is provided so as to 
connect the USB connector to the conversion circuit when the USB unit is individually 
connected to the general peripheral device and connect the USB connector to the 
expansion connector when the USB unit is connected to another USB unit with the 
expansion connector. 

Since the USB unit of the present invention is a separate type USB unit which 
is connected to the electrical/electronic product via a USB connector and the number of 
parts per one separate type USB unit is reduced by integrating the minimum external 
interface connectors into the separate type USB unit, the USB unit can be improved in 
reduction of the outside dimension and weight thereof. 

And further, since the number of parts per one USB unit is reduced, MTBF of 
the USB unit can be improved. 

And further, since the separate type USB unit comprises the minimum external 
interface connectors which are selected from various interface connectors for a serial 
interface, a parallel interface, a PS/2 interface, a LAN interface, and a USB interface, a 
separate type USB unit is provided according to the type of external interface connector, 
the separate type USB unit can be selected and bought as required, and therefore, the 
separate type USB unit can portably be carried on a user. 

And further, since the number of the USB ports increases by preparing the 
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separate type USB unit integrating the USB_HUB and a means for connecting the 
separate type USB units to each other by connecting their expansion connectors is 
provided, a space for cables is not required when the USB is extended. 

And further, since the selector for switching the USB signal path by a signal 
5 which transmits the connection status between the separate type USB units is integrated 
in the separate type USB unit, while connecting the separate type USB units to each 
other, if any one of the USB connectors in the separate type USB unit is connected with 
the USB connector in the electrical/electronic product with the USB cable or the like, the 
electrical/electronic product can be connected to the peripheral device and the USB 

10 peripheral device. 

Furthermore, since the separate type USB unit integrates the expansion 
connector, the expansion connector in the separate type USB unit can be connected with 
an expansion connector in another separate type USB unit. For example, when a 
separate type USB unit is connected with the electrical/electronic product by connecting 

15 respective USB connectors with a USB cable or the like, the external interface connector 
in only one separate type USB unit is connected to the electrical/electronic product; 
however, when the separate type USB unit is further connected to another separate type 
USB unit by connecting respective expansion connectors, the electrical/electronic 
product can be connected to the external interface connector in another separate type 
20 USB unit 

Since plural separate type USB units are connected by connecting the 
expansion connectors to each other, the number of those external interface connectors 
corresponding to the separate type USB units which are connected each other 
corresponds to the number of the peripheral device or the USB peripheral devices which 
25 are connectable to each USB connector integrated in the electrical/electronic product. 
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Moreover, when separate type USB units are connected by connecting the 
expansion connectors to each other, a USB connector in any one of separate type USB 
units is connected with a USB connector in the electrical/electronic product with the 
USB cable or the like, then, through the external interface connector in another separate 
5 type USB unit, the electrical/electronic product integrating the USB connector can be 
connected to the peripheral device and the USB peripheral device connectable to the 
external interface connector. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
1 0 Fig. 1 is a block diagram illustrating the first embodiment of the present 

invention. 

Fig. 2 is a block diagram illustrating the second embodiment of the present 
invention. 

Fig. 3 is a block diagram illustrating the third embodiment of the present 
15 invention. 

Fig. 4 is an electric connection diagram of the first embodiment shown in Fig. 

1. 

Fig. 5 is an electric connection diagram of the second embodiment shown in Fig. 

20 Fig. 6 is an electric connection diagram of the third embodiment shown in Fig. 

3. 

Fig. 7 is a block diagram illustrating the fourth embodiment of the present 
invention. 

Fig. 8 is a block diagram illustrating the fifth embodiment of the present 
25 invention. 
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Fig. 9 is a block diagram illustrating an example of a conventional USB unit. 

DETAILED DESCRIPTION OF THE INVENTION 
The embodiments of the present invention are explained referring to the figures. 
5 Fig. 1 shows a block diagram for the first embodiment of the present invention. 

A separate type USB unit 1 comprises a USB connector 3 for connecting the separate 
type USB unit 1 and an electrical/electronic device 2 integrating a USB connector 8 with 
a USB cable 9 or the like, an external interface connector 4 having the minimum number 
of connectors for an external interface selected from various external interfaces such as 

1 0 serial interface, parallel interface, PS/2, and LAN for connecting the separate type USB 
unit 1 to a peripheral device 22, a conversion circuit 7 for converting a USB signal into 
an external interface signal, and expansion connectors 5 and 6 for connecting the 
separate type USB unit 1 or a separate type USB unit 12 shown in Fig. 2 and another 
separate type USB unit 

15 A type of the external interface connector 4 depends on the design of the 

conversion circuit 7. For example, if the conversion circuit 7 is a circuit for converting 
the USB signal and the serial signal, a serial interface connector is used as the external 
interface connector 4. 

Fig. 2 shows a block diagram for the second embodiment of the present 

20 invention. This separate type USB 1 2 is connected to the separate type USB unit 1 
shown in Fig. 1 with the expansion connector 5 or 6. The separate type USB unit 12 
comprises a USB connector 3 for connecting the separate type USB unit 12 and an 
electrical/electronic device 2 integrating a USB connector 8 with the USB cable 9 or the 
like, a USB_HUB 1 1 for extending a USB, and an external interface connector 13 for 

25 connecting the separate type USB unit 12 and a USB peripheral device 24. 
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Similar to the separate type USB unit 1 , the separate type USB unit 12 
comprises the expansion connectors 5 and 6 for connecting the separate type USB unit 
1 2 and another separate type USB unit 1 or separate type USB unit 12. 

In the following, the actions of the separate type USB units shown in Figs. 1 
5 and 2 will be explained. 

First, actions of the separate type USB unit 1 are explained with reference to 
Figs. 1 and 4. 

As shown in Fig. 1, the electrical/electronic product 2 is connected with the 
separate type USB unit I by connecting the USB connector 8 integrated in the 

1 0 electrical/electronic product 2 and the USB connector 3 integrated in the separate type 
USB unit 1 with the USB cable 9 or the like. An external interface signal of a serial 
interface, a parallel interface, a PS/2, a LAN, or the like is transmitted to and received 
from the external interface connector 4 so as to connect the peripheral device 22 and the 
separate type USB unit 1 . 

15 Fig. 4 shows a diagram of an electric connection performed by physical 

connection. A USB controller 10, which is integrated in the electrical/electronic 
product 2 and a conversion circuit 7 are connected by transmitting and receiving a USB 
signal therebetween, and a signal output from the USB controller 10 is input to the 
conversion circuit 7. The conversion circuit 7 converts the,USB signal 14 to an 

20 external interface signal 15 and the external interface signal 15 is output to the peripheral 
device 22 or the like through the external interface connector 4. Similarly, the external 
interface signal 15 which is output from the peripheral device 22 or the like through the 
external interface connector 4 is input to the conversion circuit 7, the external interface 
signal 15 is converted to the USB signal 14 in the conversion circuit 7, and the USB 

25 signal is output to the USB controller 10. As the above, data exchange between the 
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electrical/electronic product 2 and the peripheral device 22 is performed. 

Furthermore, the USB signal 14 is multiplexed with any one of the extension 
USB signals 16, 17, and 18 in the separate type USB unit 1. As shown in Fig. 4, the 
USB signal 14 is multiplexed with the extension USB signal 16. These extension USB 
5 signals 16, 17, and 18 are transmitted to and received from the expansion connectors 5 
and 6. 

The number of the external USB signals depends on a design of the USB_HUB 
1 1 shown in Fig. 2, and therefore, the number of the external USB signals can be 
increased or decreased by changing the design of the USBJHUB. 
10 Next, actions of the separate type USB unit 12 are explained with reference to 

Figs. 2 and 5. 

As shown in Fig. 2, by connecting the USB connector 8 integrated in the 
electrical/electronic product 2 and the USB connetor 3 integrated in the separate type 
USB unit 12 with the USB cable or the like, the electrical/electronic product 2 and the 
1 5 separate type USB unit 1 2 are connected. A USB signal is transmitted to and received 
from the external interface connector 13. 

As mentioned later, the conversion circuit 7, which is the same as the 
conversion circuit 7 shown in Fig. 1, is arranged between the USBJHUB 1 1 and the 
external interface connector 13 in the separate type USB unit 12, and then, an external 
20 interface signal such as a serial, a parallel, a PS/2, a LAN, and the like can be 

transmitted to and received from the external interface connector 13. In Figs. 2 and 5, a 
USB signal is transmitted to and received from the external interface connector 1 3 as an 
example. 

Fig. 5 shows an electric connection diagram. A USB controller 10 integrated 
25 in the electrical/electronic product 2 and the USB_HUB 11 are connected by 
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transmitting and receiving the USB signal 14 therebetween, a signal output from the 
USB controller 10 is input to the USB_HUB 1 1 as a USB signal 14. A USB signal 23 
is output from the USB HUB and output to a USB peripheral devipe 24 or the like 
. through the external interface connector 13. Similarly, a USB signal output from the 
5 USB peripheral device 24 or the like through the external interface connector 13 is input 
to the USBJtfUB 1 1 and output to the USB controller 10 through the USB_HUB as the 
USB signal 14. As mentioned above, data exchange between the electrical/electronic 
product 2 and the USB peripheral device 24 is performed. 

Furthermore;, an extension USB signal 25 is transmitted to and received from 

10 the USB_HUB 1 1 and the expansion connector 5 and an extension USB signals 16, 17, 
and 1 8 are transmitted to and received from the expansion connector 6. The number of 
the external USB signals depends on a design of the USBJHfUB 1 1 , and therefore, the 
number of the external USB signals can be increased or decreased by changing the 
design of the USB_HUB. 

15 As shown in Figs. 1 and 2, a power supply and GND (Ground) are supplied 

from the electrical/electronic product 2 through the USB connector 8, the USB cable 9, 
and the USB connector 3 to the separate type USB unit 1 and the separate type USB unit 
12, and also a power supply and GND are supplied to the expansion connectors 5 and 6 
and the external interface connectors 4 and 13 in the separate type USB units 1 and 12. 

20 Next, the third embodiment of the present invention in which the separate type 

USB units 1 and 12 are connected with each other is explained with reference to Figs. 3 
and 6. In Figs. 3 and 6, the total number of the separate type USB units 1 and 12, 
which are connected with each other, is five as an example, the connection number can 
be increased or decreased. Moreover, in the following explanation, separate type USB 

25 units 1-1 , 1-2, and 1-3 indicate the separate type USB unit 1 and separate type USB units 
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12-1 and 12-2 indicate the separate type USB unit 12. 

In Fig. 3, by connecting the expansion connector 5 in the separate type USB 
unit 1 and the expansion connector 6 in the separate type USB unit 12 or the reverse, the 
separate type USB units 12-1, 1-I 9 1-2, 12-2, and 1-3 are connected and integrated so as 
5 to be an integrated USB unit. Furthermore, by connecting a USB connector 3 

integrated in the electrical/electronic product 2 and a USB connector 3 integrated in the 
separate type USB unit 12-1, which is performed as a liaison, the electrical/electronic 
product 2 and the separate type USB units 12-1, 1-1, 1-2, 12-2, and 1-3 are electrically 
connected. 

1 0 Fig. 6 shows the electric connection diagram. The USB controller 1 0 

integrated in the electrical/electronic product 2 and a USB peripheral device 24-1, a 
signal is input and output therebetween, wherein the signal is transmitted and received 
through the USB cable 9 as a USB signal 14, through the USBJHOJB 1 1, and as a USB 
signal 23-1 between the USBJHUB 1 1 and the USB peripheral device. Furthermore, 

1 5 the USB controller 1 0 and a peripheral device 22- 1 , a signal is input and output 

therebetween, wherein the signal is transmitted and received through the USB cable 9 as 
the USB signal 14, through the USB_HUB 1 1-1, as an extension USB signal 16-1 
between the USBJHUB 11-1 and the separate type USB unit 1-1, through the conversion 
circuit 7-1 in the separate type USB unit 1-1 , and as an external interface signal 15-1 

20 between the conversion circuit 7-1 and the peripheral device 22-1. The USB controller 
10 and a peripheral device 22-2, a signal is input and output therebetween, wherein the 
signal is transmitted and received through the USB cable 9 as the USB signal 14, 
through the USBJHDLTB 1 1-1, as the extension USB signal 17-1 between the USB_HUB 
11-1 and the separate type USB unit 1 -2, through a conversion circuit 7-2 in the separate 

25 type USB unit 1-2, and as an external interface signal 1 5-2 between the conversion 
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circuit 7-2 and the peripheral device 22-2. The USB controller 1 0 and a USB 
peripheral device 24-2, a signal is input and output therebetween, wherein the signal is 
transmitted and received through the USB cable 9 as the USB signal 14, through the 
USB_HUB 11-1, as an extension interface signal 18-1 between the USB_HUB 11-1 and 
5 the separate type USB unit 1-2, as an extension interface signal 25-1 between the 

separate type USB unit 1-2 and a USB_HUB Ll-2, through the USBJ-IUB 11-2, and as 
a USB signal 23-2 between the USBJHUB 1 1-2 and the USB peripheral device 24-2. 
The USB controller 10 and a peripheral device 22-3, a signal is performed of input and 
output therebetween wherein the signal is transmitted and received through the USB 
1 0 cable 9 as the USB signal 14, through the USB_HUB 1 1 - 1 , as an extension interface 
signal 18-1 between the USB_HUB 11-1 and the separate type USB unit 1-2, as an 
extension interface signal 25-1 between the separate type USB unit 1-2 and a USBJHUB 
11-2, through the USBJftUB 11-2, as an extension interface signal 16-2 between the 
USB_HUB 11-2 and the separate type USB unit 1-3, through a conversion circuit 7-3, 
1 5 and as an external interface signal 15-3 between the conversion circuit 7-3 and the 
peripheral device 22-3. 

Since the electrical/electronic product 2 integrating the USB controller 10 and 
the USB peripheral devices 24-1 and 24-2 are electrically connected and the 
electrical/electronic product 2 and the peripheral devices 22-1, 22-2, and 22-3 are 
20 electrically connected, plural peripheral device or USB peripheral device can be 
connected to the electrical/electronic product 2. 

Furthermore, when the construction of an internal circuit of the aforesaid 
separate type USB unit 1 and separate type USB unit 12 is changed so that the USB 
connector 8 integrated in the electrical/electronic product 2 is connected with any one of 
25 the USB connectors 3 in the separate type USB units 1 or the separate type USB units 12, 
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of which 2 or more are connected each other, with the USB cable 9 or the like, the 
electrical/electronic product 2 can be connected with the peripheral device 22 and the 
USB peripheral device 24. The fourth embodiment of the present invention as the 
above-mentioned is explained with reference to Fig. 7. 
5 Fig. 7 differs from Fig. 6 in that selectors 13-1 and 13-2 are provided between 

the conversion circuit 7-1 in the separate type USB unit 1-1 and the USB connector 3-2, 
and the conversion circuit in the separate type USB unit 1-2 and the USB connector 3-3. 
When any one of the separate type USB units 12-1, 1-1, and 1-2 is individually 
connected to the electrical/electronic product 2 and the peripheral device, the USB signal 

10 19-1 is transmitted to and received from the conversion circuit 7-1 through the selector 
13-rl as shown by a signal path 28-1 . Similarly, as shown by a signal path 28-2, the 
USB signal 19-2 is transmitted to and received from the conversion circuit 7-2 through 
the selector 13-2. Therefore, since the USB connector 8 in the electrical/electronic 
product 2 and the USB connector 3-1, 3-2, or 3-3 are connected with the USB cable or 

1 5 the like, the electrical/electronic product 2 is connected with the USB peripheral device 
24-1 or the peripheral device 22-1 or 22-2. 

Next, an example in which the separate type USB units 12-1, 1 - 1 , and 1 -2 are 
integrally connected is explained. 

When the expansion connectors 5 and 6 of the separate type USB unit 12-1, 1 - 1 , 

20 and 1-2 are connected, signals 21-1 and 21-2 which notify about the status of the 

connection between the separate type USB units 12-1, 1-1, and 1-2 to each other are 
output to the selectors 13-1 and 13-2. Accordingly, since signal paths in the selector 
13-1 and 13-2 are switched, the USB signals 19-2, 20-2, and 20 are multiplexed, as 
shown by a signal path 29-1 . And further, as shown by a signal path 29-2, the USB 

25 signal 1 9-2 branches the USB signals 19-2, 20-2, and 20 are multiplexed. In the status, 



ke\ iiv:Fou.:v *i lardnek oc 



3-24-- 0 : 12 : 03AM 



OS 5330 6062^R>Ui-Y & LARDNHR DC C : #22 



16 

the selector 13-1 and the conversion circuit 7-1 , and the selector 13-2 and the conversion 
circuit 7-2 are electrically separated. 

As a result, when the USB connector 8 in the electrical/electronic product 2 and 
any one of the USB connectors 3-1 , 3-2, and 3-3 is connected with the USB cable or the 
5 like, the electrical/electronic product 2 can be connected with the USB peripheral device 
24-1 and the peripheral devices 22-1 and 22-2, For example, in the case that the USB 
connector 8 and the USB connector 3-3 are connected with the USB cable, a signal is 
transmitted and received through the USB controller 10, as a USB signal 25, through the 
USB connector 3-3, and as a USB signals 19-2, 20-2, and 20 shown in the signal path 
1 0 29-2, and finally the signal is transmitted to the USB_HUB i 1 - 1 . After the signal is 
transmitted to the USB_HUB 1 1-1, the above-mentioned actions are performed. 

Next, the fifth embodiment of the present invention is explained with reference 
to Fig. 8. In the embodiment, a unit comprises a separate type USB unit 27-1 
integrating the USB_HUB 11-1 and the conversion circuit 7-1 , a separate type USB unit 
15 27-2 integrating the USB_HUB 11-2 and the conversion circuit 7-2, and a separate type 
USB unit 27-3 integrating the USBJHUB 11-3 and the conversion circuit 7-3. 

The separate type USB units 27-1, 27-2, and 27-3 can be respectively connected 
with expansion connectors 26-1, 26-2, and 26-3, and general USB connectors can be 
used for these expansion connectors, 
20 In the embodiment, by connecting the electrical/electronic product 2 and the 

separate type USB unit 27-1 with the USB cable 9 or the like, the electrical/electronic 
product 2 and the peripheral device 22-1 is connected by signals through the USBJHUB 
11-1 and the conversion circuit 7-1 . And further, the electrical/electronic product 2 and 
the peripheral device 22-2 are connected by signals through the USBJHUB 1 1 -1, the 
25 expansion connector 26-2, the USB_HUB 1 1-2, and the conversion circuit 7-2. The 
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electrical/electronic product 2 and the peripheral device 22-3 are connected by signals 
through the USBJHUB 11-1, 11-2, and 11-3, two expansion connectors 26-1 and 26-2, 
and the conversion circuit 7-3. 

Furthermore, the USB peripheral device 24 and the USB unit can be extended 
5 to the USB_HUB 11-3 through the expansion connector 26-3. Similar to Fig. 7, if 
selectors are integrated in the separate type USB units 27-1, 27-2, and 27-3, by 
connecting the USB connector 8 in the electrical/electronic product 2 and the any one of 
the USB connectors 3-1, 3-2, and 3-3 in the separate type USB units 27-1, 27-2, and 27- 
3, the electrical/electronic product 2 can be connected with the peripheral devices 22-1 , 
10 22-2, and 22-3 or the USB peripheral device 24. 



